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PROBLEM TO BE SOLVED: To provide a packed hollow 
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absorbing energy with the capability to maintain a 

specified strength without augmenting the weight and rM$i 
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structure reinforcing method. 

SOLUTION: Compared to the impact absorbing energy 
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not packed in the structure 12, the impact absorbing 
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structure; and F = the compression strength (MPa) of 
the expanded reinforcement. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** ^ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] The invention in this application relates to the hollow 
restoration reinforcement structure object and the structure reinforcement method of enlarging impact- 
absorbing energy per unit weight, and raising a buffer property especially, about the hollow restoration 
reinforcement method which forms a hollow restoration reinforcement structure object and this 
applicable to a chassis frame, a pillar, etc. of the body. 
[0002] 

[Description of the Prior Art] In recent years, improvement in the collision safety of an automobile is 
achieved. In order to protect crew from a collision, while preparing a crusher bull zone before and after 
the body and absorbing collision energy, the reinforcement of the cabin in which crew is must be raised 
and crew's survival space must be secured. 

[0003] In order to raise the reinforcement of a cabin, it is necessary to make thickness, such as a chassis 
frame and a pillar, thicker but, and if thickness, such as a chassis frame and a pillar, is thickened, the 
weight of the body will increase, consequently the problem that the fuel consumption of an automobile 
will worsen will arise. Then, in the former, while raising the reinforcement of a cabin by filling up 
closed section circles, such as a chassis frame and a pillar, with a 2 liquid type fizz urethane constituent 
etc., lightweight-ization of the body is in drawing. 
[0004] 

[Problem(s) to be Solved by the Invention] On the other hand, in order to protect crew from a collision, 
as mentioned above, a crusher bull zone must be prepared before and after the body, and collision 
energy must be absorbed. Then, in the former, collision energy is absorbed by filling up the interior of 
the closed section of the body with fizz resin. A thing given in JP,7-1 177 13, A is it. However, it is 
difficult like invention given [ above-mentioned ] in an official report to absorb collision energy good 
only by filling up the interior of the closed section of the body with fizz resin. 
[0005] By making this invention in view of the trouble of the above conventional technology, and 
setting the compressive strength of the thickness of the periphery of the structure which has hollow, a 
bore, and the foaming reinforcing materials with whom the interior of this structure is filled up as an 
optimum value, respectively While maintaining predetermined reinforcement, without raising weight, 
impact-absorbing energy is enlarged, and it has it and aims at offering the hollow restoration 
reinforcement structure object and the structure reinforcement method of raising a buffer property. 
[0006] 

[Means for Solving the Problem] In a hollow restoration reinforcement structure object with which the 
interior of the structure which has hollow was filled up with foaming reinforcing materials for 
reinforcing the above-mentioned structure according to this invention As opposed to impact-absorbing 
energy per unit weight in case impact-absorbing energy per unit weight when filling up the interior of 
the above-mentioned structure with the above-mentioned foaming reinforcing materials does not fill up 
the interior of the above-mentioned structure with the above-mentioned foaming reinforcing materials 
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Thickness of a periphery of the structure which has 1.0<1.376(T/D/F)-0.157T= hollow (mm) 
A bore of the structure which has D= hollow (mm) 

The F= above-mentioned foaming reinforcing materials^ compressive strength (MPa) 
A hollow restoration reinforcement structure object to satisfy is offered. 

[0007] The above-mentioned structure which has hollow may be formed by tubed film, and can also be 
formed by the metal structure, the structure made from plastics, the structure made of paper, or the 
mesh-like structure that has a runoff prevention film. 

[0008] Moreover, the above-mentioned foaming reinforcing materials can make it polyurethane system 
hard material, polystyrene system hard material, epoxy resin system hard material, or phenol resin 
system hard material. 

[0009] Moreover, the above-mentioned hollow restoration reinforcement structure object can become 
the buckling mode of a KONSARUCHINA mold at least by buckling distortion by impact compression. 
Moreover, this above-mentioned hollow restoration reinforcement structure object can be used for a 
frame or a pillar. 

[0010] Furthermore, according to this invention, it sets to a structure reinforcement method of filling up 
the interior of the hollow structure with foam, and reinforcing the above-mentioned hollow structure. As 
opposed to impact-absorbing energy per unit weight in case impact-absorbing energy per unit weight 
when filling up the interior of the above-mentioned structure with the above-mentioned foam does not 
fill up the interior of the above-mentioned structure with the above-mentioned foam Thickness of a 
periphery of the 1.0<1.376(T/D/F)-0.157T= hollow structure (mm) 
A bore of D= hollow structure (mm) 

Compressive strength of the F= above-mentioned foam (MPa) 

A structure reinforcement method to satisfy is offered. Moreover, the above-mentioned hollow structure 
can be made into a frame or a pillar. Moreover, the above-mentioned hollow structure can be constituted 
using an above-mentioned structure reinforcement method. 
[0011] 

[Embodiment of the Invention] It states referring to a drawing hereafter about the gestalt of operation of 
the hollow restoration reinforcement structure object concerning this invention. In drawin g 1 , the sign 
10 shows the cross section of the pillar for the vehicles as a hollow restoration reinforcement structure 
object. As shown in drawin g 1 , inside the structure 12 which has hollow 1 1 (inside of hollow 1 1), it fills 
up with the foaming reinforcing materials 13, and this pillar 10 is constituted. The above-mentioned 
structure 12 which has hollow 1 1 is formed by the metal structure, the structure made from plastics, the 
structure made of paper, or the mesh-like structure that has a runoff prevention film. Moreover, this 
structure 12 can also be formed by the tubed film. 

[0012] The above-mentioned foaming reinforcing materials 13 with whom the interior of the above- 
mentioned structure 12 which has hollow 1 1 is filled up on the other hand are for reinforcing the above- 
mentioned structure 12, and can use polyurethane system hard material, polystyrene system hard 
material, epoxy resin system hard material, or phenol resin system hard material for hard foam and a 
twist concrete target as this foaming reinforcing materials 13. 

[0013] It can be applied to the frame of the bodies, such as an automobile, etc. other than the above- 
mentioned pillar 10, to others, the above-mentioned hollow restoration reinforcement structure object is 
useful to lightweight-izing of cylindrical objects, such as frames, such as a train, a wheelchair, and a 
bicycle, and a stock, can enlarge impact-absorbing energy per unit weight, and can raise a buffer 
property so that it may mention later. Moreover, this hollow restoration reinforcement structure object 
becomes the buckling mode of a KONSARUCHINA mold at least by the buckling distortion by impact 
compression. 

[0014] As the column of the technical problem which invention tend to solve described , this invention 
be characterize by enlarge impact-absorbing energy per unit weight of a hollow restoration 
reinforcement structure object while it maintain predetermined reinforcement , without raise weight by 
set the compressive strength of the thickness of the periphery of the above-mentioned structure 12 which 
have a centrum 1 1 , a bore , and the above-mentioned foaming reinforcing materials 13 with whom the 
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interior of this structure 12 be fill up as an optimum value , respectively . Hereafter, this is described 
more concretely. 

[0015] First, it asks for the impact-absorbing energy (henceforth the 1st impact-absorbing energy) when 
filling up the interior of the structure 12 with the foaming reinforcing materials 13, and the impact- 
absorbing energy (henceforth the 2nd impact-absorbing energy) when not filling up the interior of the 
structure 12 with the foaming reinforcing materials 13 using the impact test equipment 30 shown in 
drawin g 2 , respectively. As shown in drawin g 2 , this impact test equipment 30 mainly consists of 
standing ways 20 which fix to a center position the structure 12 which is a test objective object, and a 
guide 22 which supports **** 21 so that vertical drop of**** 21 can be carried out towards the 
structure 12 fixed to the center position on these standing ways 20. 

[0016] First, calculation of the above-mentioned 1st impact-absorbing energy is described. As shown in 
drawin g 2 , the structure 12 (hollow restoration reinforcement structure object) with which the foaming 
reinforcing materials 13 were filled up into the interior is fixed to the center position on standing ways 
20, vertical drop of**** 21 of a guide 22 is turned and carried out to this structure 12, and the 
compression variation rate of the structure 12 is carried out shockingly. The result when carrying out 
this compression displacement can be shown on an axis of ordinate as shown in drawin g 3 by the load- 
displacement diagram. The above-mentioned 1st impact-absorbing energy is computable from the 
integral value (chart area) to the 0 - destructive end point of the variation rate in this load-displacement 
diagram. Moreover, when carrying out the compression variation rate of the hollow restoration 
reinforcement structure object shockingly as mentioned above, buckling distortion of the above- 
mentioned hollow restoration reinforcement structure object is carried out, and it becomes the buckling 
mode of a KONS ARUCHINA mold at least. 

[0017] Next, calculation of the above-mentioned 2nd impact-absorbing energy is described. Like 
calculation of the 1st impact-absorbing energy, as shown in drawin g 2 , the structure 12 with which the 
foaming reinforcing materials 13 are not filled up into the interior is fixed to the center position on 
standing ways 20, vertical drop of**** 21 of a guide 22 is turned and carried out to this structure 12, 
and the compression variation rate of the structure 12 is carried out shockingly. The result when carrying 
out this compression displacement can be shown on an axis of ordinate as shown in drawin g 3 by the 
load-displacement diagram, and can compute the above-mentioned 2nd impact-absorbing energy from 
the integral value (chart area) to the 0 - destructive end point of the variation rate in this load- 
displacement diagram. 

[0018] Next, the 1st impact-absorbing energy per unit weight is computed by **(ing) the above- 
mentioned 1st impact-absorbing energy under the weight of the weight when filling up the interior of the 
structure 12 with the foaming reinforcing materials 13, i.e., a hollow restoration reinforcement structure 
object. Similarly, the 2nd impact-absorbing energy per unit weight is computed by **(ing) the above- 
mentioned 2nd impact-absorbing energy under the weight of the weight 12 when not filling up the 
interior of the structure 12 with the foaming reinforcing materials 13, i.e., the structure. 
[0019] And when setting thickness of the periphery of the above-mentioned structure 12 to T (mm), 
setting a bore to D (mm) and setting the above-mentioned foaming reinforcing material's 13 
compressive strength to F (MPa), To the 2nd impact-absorbing energy per unit weight, the 1st impact- 
absorbing energy per [ which was obtained as mentioned above ] unit weight so that 1.0< 1.376 (T/D/F)- 
0.157 may be satisfied Thickness [ of the periphery of the above-mentioned structure 12 ] T (mm), a 
bore D (mm), and the above-mentioned foaming reinforcing materials^ 13 compressive strength F 
(MPa) are set as the optimum value, respectively. That is, thickness [ of the periphery of the above- 
mentioned structure 12 ] T (mm), a bore D (mm), and the above-mentioned foaming reinforcing 
materials^ 13 compressive strength F (MPa) are set as the optimum value, respectively so that the ratio 
(henceforth the impact-absorbing energy ratio per unit weight) to the 2nd impact-absorbing energy per 
unit weight of the 1st impact-absorbing energy per unit weight may become large rather than 1.0 in a top 
type. Therefore, while maintaining predetermined reinforcement, without raising weight by setting 
thickness [ of the periphery of the above-mentioned structure 12 ] T (mm), a bore D (mm), and the 
above-mentioned foaming reinforcing materials's 13 compressive strength F (MPa) as an optimum value 
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so that a top type may be satisfied, impact-absorbing energy can be enlarged, it can have it and the 
hollow restoration reinforcement structure object which can raise a buffer property can be acquired. 
[0020] Drawin g 4 thru/or drawing 9 show experimental data, and the top type was obtained based on 
this data. Moreover, the graph of the relation of the impact-absorbing energy ratio per unit weight and 
thickness (=T) of an example to which thickness [ of the periphery of the above-mentioned structure 12 ] 
T (mm), a bore D (mm), and the above-mentioned foaming reinforcing materials^ 13 compressive 
strength F (MPa) were set is shown in drawin g 4 thru/or drawin g 7 , respectively so that a top type may 
be satisfied. In addition, the aluminum whose bore is 34.0mm is used for the steel whose bore is 
27.8mm at drawin g 4 , the steel whose bore is 34.0mm at drawin g 5 , the steel whose bore is 41.6mm at 
drawing 6 , and drawin g 7 as the above-mentioned structure 12. moreover, each graph - setting - as the 
above-mentioned foaming reinforcing materials 13 — relative density - 0.1 and 0. - the polyurethane 
system hard material which is three kinds of 2 and 0.33 is used, respectively. For example, as shown in 
drawin g 5 , when, as for the steel whose bore is 34.0mm, relative density fills up the polyurethane 
system hard material of 0.2 with the time of thickness (=T) being 0.2mm, the impact-absorbing energy 
ratio per unit weight serves as a 1.7 times as many abbreviation as this. Therefore, it turns out that the 
above-mentioned formula is fully satisfied. Moreover, as shown in drawing 7 , when, as for the 
aluminum whose bore is 34.0mm, relative density fills up the polyurethane system hard material of 0.33 
with the time of thickness (=T) being 0.3mm, the impact-absorbing energy ratio per unit weight serves 
as a 2.1 times as many abbreviation as this. Therefore, it turns out that the above-mentioned formula is 
fully satisfied also in this case. Moreover, it turns out that the impact-absorbing energy ratio per unit 
weight is large, so that thickness (=T) is small, when relative density is filled up with the polyurethane 
system hard material of 0.2 or 0.33 (refer to drawin g 4 thru/or drawin g 7 ). The impact-absorbing energy 
ratio per unit weight can be enlarged, so that these may show and thickness (=T) is small. Especially, 
when thickness (=T) is 0.4mm or less, the increment in the impact-absorbing energy ratio per unit 
weight is remarkable (refer to drawin g 4 thru/or drawin g 7 ). 

[0021] Moreover, as shown in drawing 4 thru/or drawing 7 , compared with the impact-absorbing 
energy ratio per unit weight when relative density is filled up with the polyurethane system hard material 
of 0.2 or 0.33, it turns out that the impact-absorbing energy ratio per unit weight when relative density is 
filled up with the polyurethane system hard material of 0.1 is small on the whole. It can be said that the 
impact-absorbing energy ratio per unit weight can be enlarged, so that the foaming reinforcing 
materials^ 13 compressive strength (=F) will be enlarged, if it puts in another way from this so that 
relative density is high. 

[0022] Moreover, what is shown in drawin g 4 shows a thing with the large direction impact-absorbing 
energy ratio per unit weight, although shown in drawin g 5 . Moreover, what is shown in drawing 5 
shows a thing with the large direction impact-absorbing energy ratio per unit weight, although shown in 
drawing_6 . From this, it can be said that the impact-absorbing energy ratio per unit weight can be 
enlarged, so that a bore (=D) is enlarged. 

[0023] Moreover, <A HREF=7Tokujitu/tjitemdrw.ipdl?N0000=239&N0500=lE_N/;>;?<9;>;?<9;^ 

<9;>;?<9;>;?<9;>;?<9;>;?<9;>;?<9;>;?<9;>;?<9;> 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Thickness of a periphery of the structure which has 1.0<1.376(T/D/F)-0.157T= hollow to 
impact-absorbing energy per unit weight in case impact-absorbing energy per unit weight when filling 
up the interior of the above-mentioned structure with the above-mentioned foaming reinforcing 
materials does not fill up the interior of the above-mentioned structure with the above-mentioned 
foaming reinforcing materials in a hollow restoration reinforcement structure object with which the 
interior of the structure which has hollow was filled up with foaming reinforcing materials for 
reinforcing the above-mentioned structure (mm) 
A bore of the structure which has D= hollow (mm) 

The F= above-mentioned foaming reinforcing material's compressive strength (MPa) 

A hollow restoration reinforcement structure object characterized by being satisfied. 

[Claim 2] The above-mentioned structure which has hollow is a hollow restoration reinforcement 

structure object according to claim 1 characterized by being formed by tubed film. 

[Claim 3] The above-mentioned structure which has hollow is a hollow restoration reinforcement 

structure object according to claim 1 or 2 characterized by being formed by the metal structure, the 

structure made from plastics, the structure made of paper, or the mesh-like structure that has a runoff 

prevention film. 

[Claim 4] The above-mentioned foaming reinforcing materials are claims 1 and 2 characterized by being 
polyurethane system hard material, polystyrene system hard material, epoxy resin system hard material, 
or phenol resin system hard material, or a hollow restoration reinforcement structure object given in 
three. 

[Claim 5] The above-mentioned hollow restoration reinforcement structure object is claims 1, 2, and 3 
characterized by becoming the buckling mode of a KONS ARUCHINA mold at least by buckling 
distortion by impact compression, or a hollow restoration reinforcement structure object given in four. 
[Claim 6] The above-mentioned hollow restoration reinforcement structure object is claims 1, 2, 3, and 4 
characterized by being used for a frame or a pillar, or a hollow restoration reinforcement structure object 
given in five. 

[Claim 7] It is the thickness (mm) of a periphery of the 1.0<1.376(T/D/F)-0.157T= hollow structure to 
impact-absorbing energy per unit weight in case impact-absorbing energy per unit weight when filling 
up the interior of the hollow structure with the above-mentioned foam inside the above-mentioned 
structure in a structure reinforcement method of it being filled up with foam and reinforcing the above- 
mentioned hollow structure does not fill up the interior of the above-mentioned structure with the above- 
mentioned foam. 

A bore of D= hollow structure (mm) 

Compressive strength of the F= above-mentioned foam (MPa) 
A structure reinforcement method characterized by being satisfied. 

[Claim 8] The above-mentioned hollow structure is the structure reinforcement method according to 
claim 7 characterized by being a frame or a pillar. 
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[Claim 9] The hollow structure characterized by being constituted using a structure reinforcement 
method according to claim 7. 



[Translation done.] 
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